Synthesis of CPAF-1-T: PAF-1 was activated under vacuum at 200 °C prior to use. A 50 mg of activated PAF-1 was loaded into furnace tube, and subsequently heated under an Ar atmosphere (100 sccm). The PAF-1 powder was first heated at 350 °C for 3 hours, and then heated at a designated temperature (T=600, 800 and 1000°C) for 1 hour. Thereafter, it was cooled to room temperature to yield the product.
Synthesis of N-PAF-Carbon: PAF-1 was activated under vacuum at 200 °C prior to use. A 50 mg of activated PAF-1 was loaded into furnace tube, and subsequently heated at 350 °C for 3 hours under an Ar atmosphere (100 sccm). After that, the resulting sample was heated under 800 °C with a mixture of NH 3 and Ar (80 sccm:80 sccm) for 1 hour. Thereafter, it was cooled to room temperature to yield the product. H π/2 pulse was 2.4 μs, and two-pulse phase modulation (TPPM) decoupling was used during the acquisition. The spectra were measured using a contact time of 3.5 ms and a relaxation delay of 5.0 s. Raman spectra were collected by the Raman Spectroscopy (Renishaw), using 514 nm laser. N 2 adsorption was performed using a Micrometre TriStar II 3020 at 77 K.
S2. Oxygen reduction reaction (ORR) measurements
Cyclic voltammetry (CV). 5 mg of catalyst and 50 μL of Nafion solution (5 wt.%) were dispersed in 1 mL of isopropanol and deionized water ( 
where J is the measured current density, J K and J L are the kinetic-and diffusion-limiting current densities, ω is the angular velocity, n is transferred electron ) was calculated using the equation S5:
where I is the discharge current in the unit of A, V is the discharge voltage in the unit of V, t is the discharge time in the unit of s, and m is the mass of PAF-Carbon and N-PAF-Carbon in the film electrode in the unit of g.
The equivalent circuit models were fitted by the coupled nonlinear Schrödinger equation (CNLS) method. In this circuit, R s is the combined resistance of ionic resistance of electrolyte, intrinsic resistance of substrate, and contact resistance at the active material/current collector interface. R ct is the contact interface resistance to adsorption-desorption of ions on electrode materials. Z w is the Warburg impedance, CPE represents constant phase elements which is substituted for the capacitors to fit more exactly the high-frequency capacitive loop. Q is the limit capacitance. The relevant fitted parameters are listed in Table S2 . 
